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the top of the furnace. These gases consist almost entirely of carbon monoxide and carbon dioxide. When the furnace is operated without circulation the top of the charge is quite cool, below 100° C., and the gases only contain about 10 per cent, of carbon dioxide. When the circulation is maintained the temperature of the furnace top rises to 200° C. or 300° C. and the percentage of carbon dioxide increases to about 30 per cent, or 40 per cent. It should be borne in mind that although a part of the gas is returned to the furnace this does not imply any diminution in the amount escaping. The economy of the furnace depends very largely on the analysis of the escaping gases, the efficiency being greater both in regard to fuel consumption and electrical power consumption when the proportion of carbon dioxide is high. It will be seen, therefore, that the circulation of the gases has a very important effect on the operation of the furnace.
Frick Electric Reduction Furnace.—The Frick furnace,1 shown in Fig. 91, has been designed for the purpose of economizing electrodes. This is effected by the use of coke which is fed in around each electrode so as to form the working electrode. The electrode itself is vertical, and being surrounded by coke, its consumption should be greatly reduced. Otherwise the design and construction of this furnace is substantially the same as in the Domnarfvet furnace already described.
Calif ornian Furnaces.—Calif ornia offers a location favorable for the commercial development of the electric smelting of iron-ores. This is mainly on account of the high market price of pig-iron in that state. There are good water-powers for operating such furnaces and charcoal can be obtained at a reasonable figure. Conditions in Calif ornia are not as favorable as in Sweden for the cheap production of electric pig-iron, but in view of the higher price of pig-iron in Calif ornia a commercial industry may very probably be founded there. In 1907 a 2,ooo-h.p. furnace was erected by Paul He"roult at a place named H6roult on the Pitt River in Shasta Co.2 This furnace which was expected to give 20 tons of pig-iron daily was started on the 4th of July, 1907, but did not prove satisfactory and was ulti-
1 Eugene Haanel, Ph. D., Director of Mines, "Recent Advances in the Construction of Electric Furnaces for the Production of Pig-iron, Steel and Zinc." Bull. No. 3, Ottawa, 1910.
2  Electrochemical and Metallurgical Industry, vol. v, 1907, p. 318; Haanel Report on Experiments at Sault Ste. Marie, Ottawa, 1907.    See also reference to this furnace on page 189.9, p. 26.atent 815,293, March, 1906.   Electrochemical Industry, vol. iv, 1906, p. 152.Carborundum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
